Nowadays, with the maturity and development of Internet, cloud computing and Internet of things technology, and the wide popularization of medical / health information technology, medical / health related data is growing at an amazing speed. At the same time, the popularization and application of genomic technology and the rapid development of wearable mobile medical and mobile health technology, promote the field of health care to enter the era of big data. Traditional sports risk assessment methods can assess the risks in sports, but there are problems such as time-consuming and poor accuracy in the assessment process, which can not be used in large-scale sports assessment. A method of motion risk assessment based on big data analysis is proposed. Based on the analysis of risk factors, this paper constructs a risk assessment model of large-scale sports, and introduces multi-level superposition operation and multi-factor mediation variance method, processes the sports risk data, and realizes the sports risk assessment using BP neural network based on the big data analysis method. The experimental results show that the proposed method based on big data analysis, compared with the traditional risk assessment method, can carry out high-efficiency and accurate motion risk assessment, and can be applied to large-scale risk assessment. This system has theoretical and practical significance for guiding the theory and practice of big data driven health / disease management, promoting the transformation and upgrading of sports health management and the development of health care big data industrialization.
I. INTRODUCTION
Health is the basic right of human beings, and health is the first wealth of life [1] . To keep healthy and keep away from disease is to have happiness. Health refers to the physical, psychological, emotional, interpersonal and other aspects are in a good state, including physical health, mental health, intellectual health, social health and many other aspects; and to maintain physical and mental health, far away from disease is the fundamental to maintain the overall health of the body [2] . The process from the occurrence and development of any disease to the outcome (complications, death, and so on.) is the result of the gradual accumulation of risk factors [3] .
Nowadays, with the maturity and development of Internet, cloud computing and Internet of things technology, and the wide popularization of medical / health information technology, medical / health related data are growing at an amazing speed (including residents' health records and
The associate editor coordinating the review of this manuscript and approving it for publication was Yongtao Hao. basic public health, health examination, clinical diagnosis and treatment, health / disease detection, health insurance and other data [4] , [5] . With the rapid development of wearable mobile medicine and mobile health technology, the field of health care has entered the era of ''big data'', that is, big data driven medical research and health care practice has become a reality [6] . Similarly, driven by the big data of health care, health management has also encountered unprecedented development opportunities. Therefore, it has become a bottleneck problem that must be solved in the development of health management discipline to build a theoretical and methodological system of health management driven by health care big data [7] , [8] .
According to a large number of epidemiological data, regular physical activity can reduce the risk of many diseases, such as cardiovascular disease, diabetes, cancer, and hypertension and so on [9] . To this end, different countries have put forward reports and guidelines on physical activity and health. In patients with cardiovascular disease and hypertension, changing physical activity as an effective treatment VOLUME 7, 2019 This work is licensed under a Creative Commons Attribution 4.0 License. For more information, see http://creativecommons.org/licenses/by/4.0/ can improve physical fitness, improve cardiovascular risk factors, and improve psychological status and social quality of life [10] . According to the data of longitudinal research and other studies from the aerobic centre, increasing the level of daily physical activity to the highest level can not only improve the aerobic capacity, reduce the incidence of hypertension, diabetes, and metabolic syndrome, but also reduce the incidence of cardiovascular disease and cancer, thereby reducing mortality [11] . A large number of empirical studies have also made corresponding exercise prescriptions for different populations to improve the level of physical activity and observe the effect of reducing the incidence of chronic diseases [12] , with the improvement of physical activity level, it can significantly reduce the all-cause mortality of healthy people, and reduce the incidence of cardiovascular disease [13] . Through the test of 6213 subjects in the literature for 13 years, it is found that an increase of 1000kcal per week in exercise consumption can reduce all-cause mortality and cardiovascular disease mortality [14] , [15] . According to the meta-analysis of 33 related studies in the literature, increasing daily physical exercise can generally reduce the risk of death of cardiovascular disease by 35% (95% of the study risks are reduced by 30% -40%) and also reduce the all-cause mortality by 33% [16] . Although there are different reports on the benefits of exercise to cardiovascular system, some studies have shown that the risk of disease can be reduced, some studies only reduce the risk of disease, and the same research has proved that it can improve the risk of patients with hypertension and diabetes, but it is not clear what mechanism exercise can improve these risks to what extent, but the health benefits of exercise are all Consensus of relevant researchers [17] , [18] . Intelligent wearable devices, such as smart clothes, smart bracelets, smart sports shoes, and so on, have been accepted and favored by more and more consumers, and other more convenient and intelligent new products are emerging in an endless stream [19] . The human activity evaluation method based on wearable device is user centered [20] . Firstly, the human activity data is collected in real time by the sensor worn on the human body, then the collected data information is sent to the remote monitoring center by wireless transmission, and then the received human activity information is processed by signal processing and data analysis, without affecting the normal work and life of the user to realize real-time monitoring of human activity types and health status [21] , [22] . Human activity assessment can directly reflect the type of human activity and the level of daily metabolism, and effectively monitor the daily health status of human body, which has far-reaching research significance for disease prevention and auxiliary treatment [23] . With the popularity of intelligent wearable devices, human activity assessment has attracted extensive research in many fields, such as health monitoring, assisted medical care and telemedicine [24] .
Research shows that the sports risk of sports lovers and professional athletes in the process of sports are not only caused by a single reason, but also by multiple factors. Traditional sports risk assessment methods focus on the way of sports, and the scope of risk calculation is limited. At the same time, there are some problems such as low efficiency, poor accuracy and unsuitable for large-scale evaluation. According to the above problems, this paper proposes a motion risk assessment method based on big data analysis. The risk factors are analyzed again, the evaluation framework is constructed by using the characteristics of risk factors, and the multi-level superposition operation is used to collect risk data by multi factor mediation variance method. Through the risk factors, relying on computer technology, the introduction of big data evaluation methods, big data analysis of risk factors, adjust the calculation method; get the basic risk related data, so as to realize the evaluation of sports risk. Through the simulation experiment, the efficiency, accuracy and ability of evaluation are tested. The experimental results show that the motion risk assessment method designed in this paper is suitable for large, medium and small-scale motion risk assessment, and has high accuracy and efficiency.
The rest of our paper was organized as follows. Research on Modelling and method of motion analysis based on big data platform was introduced in Section II. Section III described Effective Information analysis of Big Data Based on EEMD-HHT and BP neural network. Experimental results and analysis were discussed in detail in Section IV. Finally, Section V concluded the whole paper.
II. RESEARCH ON MODELLING AND METHOD OF MOTION ANALYSIS BASED ON BIG DATA PLATFORM A. ARCHITECTURE DESIGN OF FOUR-LAYER DATA MINING SYSTEM BASED ON HADOOP CLOUD PLATFORM
As is shown in the Figure 1 , Architecture design of data analysis system based on big data Cloud Platform is designed. As we can see, the system is concluded spark platform and data analysis module.
The wearable intelligent medical big data acquisition terminal in this solution can monitor the physical activity of the user in real time by using the built-in low-power tri-axial acceleration sensor [25] , [26] . On this basis, the raw data of the acceleration sensor is pre-processed, and combined with the corresponding transformation algorithm of physical activity [27] ; the key index accelerometer value of the physical activity of the human body is calculated.
The physical activity data collected by the wearable intelligent terminal is pre-processed by the device itself, and then synchronized to the online monitoring management platform through the wireless relay base station for data persistence and preservation, and all the data will be summarized in the cloud online management platform for web platform and mobile app call view. On the other hand, all physical activity data will be synchronized in the form of data files from the online management platform to the Hadoop-based motion information analysis platform in a specific data format, pending subsequent data analysis, using high data analysis technology with high concurrency sexual advantage, high-efficiency analysis of large amounts of data.
According to the actual functional requirements of the motion information analysis platform, the functional requirements of the analysis platform are designed below. Taking into account the size of the large amount of data, data integrity and system efficiency, the raw data files will be synchronized to the analysis platform by the online management platform during a specific time period. The operation mode of the motion information analysis platform is shown in Figure 1 . After the online analysis platform system is started, the system will start real-time monitoring of the target path within a specified time period according to the configuration information, and when the data file is detected, it is imported into the platform. After specifying the entry directory, all data files will be immediately uploaded to the distributed file system of the Hadoop platform, HDFS.
At the same time, in order to ensure the security of the data files, all data files will be backed up at the same time. After that, the system will call the specified Map Reduce analysis program to perform efficient parallel analysis and calculation according to the corresponding analysis requirements. After the calculation is completed, the calculation results of various analyses are exported, and several result files are generated and taken from HDFS. Thereafter, the system will interact with the online management platform according to the established protocol and submit the data analysis result of the motion information. Finally, relevant users can view the corresponding analysis results and feedback through the online management platform and mobile app.
B. RESEARCH ON THE METHOD OF MOTION DATA PROCESSING
The intelligent terminal uses a built-in three-axis acceleration sensor and an embedded software system to perform a series of pre-processing operations on the raw data of the sensor, and then combines the physical activity conversion algorithm. The abstract physical activity is converted into quantifiable data to analyze and evaluate the physical activity data, the specific process is as follows.
Due to the signal error and noise of the acceleration sensor itself, it is easy to have a certain impact on the monitored data results. In practical applications, it is necessary to improve the performance of the sensor through effective noise reduction methods. Here, the Butterworth filter is used to pre-process the raw data of the accelerometer to meet the actual application requirements.
Specifically, the data filtering processing method expression is:
where x n represents the original data, y n represents the filtered data, and the data of the initial part is not recorded. In order to more vividly describe the processing method of motion data, the motion data processing analysis diagram shown in Figure 2 is specially drawn. The sampling rate of the three-axis acceleration sensor in the intelligent terminal is 25 Hz, that is, any axis of the acceleration sensor contains the raw data of 25 pieces of chips in every second. As shown in the motion data processing analysis diagram, it represents any three consecutive seconds in the data acquisition phase, called the m-1 second, the m second, and the m+1 second. In the processing of the original data, according to the first 25 pieces of each piece of piece data, the current piece, the last 25 pieces, a total of 51 pieces, and then combined with the above expression to obtain the current slice filtered data.
After filtering the raw data of the terminal device, the counts value of each second can be calculated inside the terminal device (the data of the initial part is not recorded), and the abstract sensor data is converted into quantifiable physical activity data. The method expression for calculating the counts value is as follows:
where A x , A y , and A z represent the acceleration values of the three-axis accelerometer after the above-mentioned filtering treatment on the X-axis, Y-axis, and Z-axis, respectively, in units of mg. Therefore, when the user's exercise intensity is greater, the counts value is larger, and vice versa. To some extent, the strength of the motion can be roughly determined by the fluctuation of the counts value. On the other hand, considering the feasibility and data transmission efficiency of the data processing method in practical applications, the terminal device counts the average of the counts value during this period every 15 seconds, and thus contains 4 count values in each minute of data. After processing, the data will be temporarily stored in the intelligent terminal. When the wireless data synchronization is performed subsequently, all the data inside the terminal will be synchronized to the server platform of the cloud via the wireless relay base station, so that the data can be further studied.
III. EFFECTIVE INFORMATION ANALYSIS OF BIG DATA BASED ON EEMD-HHT AND BP NEURAL NETWORK A. RESEARCH ON WEARABLE DEVICE INFORMATION ANALYSIS METHOD BASED ON EEMD-HHT
Wavelet decomposition is very flexible in signal decomposition. Fourier transform has good local ability in frequency domain, but it has no local ability in time domain, while wavelet decomposition has time local analysis ability. The characteristic of wavelet decomposition makes it have a good application in signal processing.
Make the collected wearable device information x(t), The definition of wavelet decomposition is as follows:
where φ means the wavelet basis function. After the wavelet basis function is expanded and translated, a wavelet sequence can be obtained as follows:
Then the function of wavelet decomposition is as follows:
When s is large, it is related to the low frequency component of the signal, but when s is small, it is related to the high frequency component of the signal. s is used to store energy and is a continuous wavelet decomposition process. When the input signal and parameters are discrete, it is discrete wavelet decomposition. The flexibility and rapidity of wavelet decomposition are well applied in the analysis of bioelectric signal, but the selection of wavelet transform basis function lacks self adaptability.
Empirical mode decomposition (EMD) combines the advantages of Wigner distribution and wavelet transform ( Figure 3 ). After EMD decomposition, the signal is decomposed into several intrinsic mode functions (IMF). Each IMF component represents a different frequency range, so the original EMG signal can be decomposed into different frequency bands after EMD decomposition. After EMD decomposition, the signal can get multiple natural mode components. The IMF component must meet certain conditions: the function subtracting the envelope average must meet the requirement that the number of extreme points and zero crossing points are equal or different; the average value of the upper and lower envelope lines is calculated to ensure that the average value is zero. If not, perform the decomposition process again until it is satisfied.
Root mean square (RMS) and difference absolute standard deviation value (DASDV) of relevant indexes in time domain, and average instantaneous power MIF(j) of frequency domain indexes, the expression is as follows:
After eemd-hht decomposition, RMS, dasdv and MIF are calculated. These indexes can reflect the change of frequency and amplitude of signal sequence, so motion state and risk can be estimated. This paper studies the mechanism and characteristics of the collection signal of wearable a device, which lays a foundation for the extraction of the characteristics of the collection information. The basic analysis methods of wearable device signals are described. The time-domain and frequency-domain characteristic indexes are simple and fast, which are suitable for real-time processing, but not suitable for non-stationary and non-linear signals, which are not suitable for occasions with high accuracy requirements. In frequency-domain index analysis, the clustering effect of median frequency relative to average power frequency is good, which is conducive to signal pattern classification and state evaluation The empirical mode decomposition method in time-frequency analysis is particularly suitable for non-stationary and non-linear signals, and its decomposition is adaptive, which can be used for the evaluation of wearable device state in combination with other methods.
B. RESEARCH ON WEARABLE DEVICE INFORMATION ANALYSIS METHOD BASED ON COHERENCE ANALYSIS
Due to the corresponding changes of various information, this paper introduces the coherency analysis to analyze the coherency of sports risk; the specific methods are as follows:
(1) let X and Y represent two channels of EMG signal, and calculate the coherence function of two channels of EMG signal:
where s xy (f ) is the cross spectral density function of two signals.
In this paper, the moving average technique is used to process the data with windows and get the coherence of each segment.
The calculation formula of significant coherence threshold is defined as follows:
where n is the number of windows, α is the confidence level (set as 0.95 in this paper), when it exceeds S(α), it is coherent.
Using the above method to calculate the significant coherent area of the signal sequence can quantitatively describe the change trend of the coherence and reflect the coupling characteristics between the signals, so the motion state and risk can be analyzed from another aspect. At the same time, in the next experimental study, we will analyze the relationship between coherence and the average instantaneous frequency of IMF information, and combine the two effectively to carry out a comprehensive evaluation of exercise risk, which can not only reflect the change trend of signal vibration frequency and amplitude in the process of exercise, but also reflect the coupling characteristics between muscles, so as to enhance the reliability of muscle fatigue estimation.
C. MOTION RISK ASSESSMENT METHOD BASED ON BP NEURAL NETWORK
The ultimate purpose of big data is analysis and prediction. Data modeling is the main means of intelligence analysis and prediction, and the technical basis for making judgment results. The classification of medical data is complex, and the modeling of medical data is a process of dynamic adjustment in information feedback, and the more information feedback, the more accurate the model setting. The disorder of medical data classification determines the diversity of its model. It is difficult to adjust temporarily by manpower. Only according to the combination of real data and historical data can we achieve balance. Dynamic modeling is the key link to achieve the timeliness and accuracy of data. The model setting of the selected cases in this study is a process of continuous self adjustment based on the common symptoms and new conditions. Through the analysis of abnormal data, the system can constantly enrich the judgment dictionary, making the judgment results more and more accurate and the judgment conditions richer and richer. The whole effective Information analysis of Big Data Based on EEMD-HHT and BP neural network is designed as Figure 4 . As shown in Figure 4 , we first decompose the signal sequence collected by wearable devices into EEMD, extract the features between the signals, and then fit and predict the extracted and decomposed IMFs signal through BP network. After data reconstruction, we can get the final prediction signal. Through this method, we can effectively improve the operation efficiency and prediction accuracy of BP network.
Traditional sports risk assessment methods can assess the risks that exist in sports, but there are problems in the evaluation process that are time-consuming, poorly accurate, and unable to perform large-scale motion assessment. A motion risk assessment method based on BP neural network big data analysis is proposed. By analyzing the risk factors, a large motion risk assessment model is constructed, and multi-level superposition operations and multi-factor mediation variance methods are introduced to process the sports risk data. Based on the big data analysis method, the sports risk assessment is realized.
(
1) Establishment of a big data motion risk assessment BP neural network model
This paper re-analyzes the risk factors, improves the traditional single-centered analysis method, adopts the BP neural network modeling and analysis method, and carries out the basic collection of risk data through the risk factor framework superposition operation and multi-factor mediation variance method.
First, a brief introduction about BP neural network is designed. BP neural network is a multi-layer feedforward network trained by error back propagation (referred to as error back propagation). Its algorithm is called BP algorithm. Its basic idea is gradient descent method, which uses gradient search technology to make the network, the error mean square error between the actual output value and the desired output value is minimal. The output of the neural network is shown in Figure 4 .
If the risk factor is y, the environmental factor is x 1 , the body function is x 2 , and the accidental risk is x 3 , then BP neural network is established by taking them as input, and finally the risk assessment factor is obtained. The BP neural network model for risk assessment factors is shown in Figure 5 . There are three neurons in the input layer, the input vector x = [x 1 , x 2 , x 3 , x 4 ]; the hidden layer has one neuron; the output layer has p neurons, and the output vector y. w mi is the weight between the input layer and the hidden layer, and w i is the weight between the hidden layer and the output layer. The threshold of each neuron in the hidden layer is a i , and the threshold of each neuron in the output layer is b. All weights and offsets are obtained by training.
According to Figure 5 , you can get the output of the network:
The environmental factor x 1 is calculated as follows:
where: x represents the patient's sports field coefficient; y represents the coefficient of the patient's exercise equipment; z represents the coefficient of motion of the patient. It can be seen from the formula that the environmental factor is proportional to the patient's sports field coefficient and the patient's sports equipment coefficient. The body function x2 is calculated as follows:
where: a represents joint stability; b represents the level of training; c represents the age status; d represents the history of damage; e stands for psychological quality. From the formula can get that joint stability and damage history seriously affect the physical function of the athletes
The accident risk x3 is as follows:
where: α represents the stimulus induction coefficient; β represents the accident coefficient. According to the formula, both the stimulus induction and the accident increase the accidental risk factor. Substitute Formula 4 to formula 6 into the established BP neural network model to derive the risk factor y and then complete the confirmation of the risk factor.
D. ANALYSIS OF BIG DATA MOVEMENT RISK ASSESSMENT
The motion risk assessment method designed based on big data platform in this paper is mainly divided into three stages: risk identification stage, risk calculation stage and risk assessment stage. As is shown in Figure 6 , the bottom layer of the system is the data source, mainly including the energy consumption data in the front view, the real-time data in the Internet of things system, as well as the related personnel data, scientific research data, etc. The first layer is the data storage layer, which is divided into two layers: one is the basic data from other systems; the other is the intermediate data of the data mining system itself. The Spark platform layer mainly realizes various functions and businesses of the system, manages the database, and establishes interface services for the display layer to call. Among them, the workflow engine is responsible for the realization of the business process of the system, mainly including data collection and data mining. The data access engine implements data read and write operations and database management tasks. This part is the interface between the functional component layer and the database platform. The model engine is to obtain the extracted data and transform it into an instance object to prepare for the subsequent data mining work. The model engine divides the data into memory cache and persistent storage, and chooses the appropriate way to store according to the specific data type. The memory cache data should not be too much, and when the data fails, the memory space should be recovered in time to improve the efficiency and performance of the platform. Risk identification stage: the risk factor is pre-calculated to determine whether it is included in the scope of identification. The risk pre-calculation does not consider the unexpected risk value, there is no risk indirect judgment, and the risk value may be calculated in the form of parameters. Risk calculation phase: using the data in the risk identification phase, the process data of the big data risk factor is calculated for the source data. The calculated enthalpy density is divided into three levels: rigorous, moderate, and loose. The corresponding evaluation coefficients are [0.75∼1.0], [0.5∼0.75), [0∼0.5). The higher the evaluation coefficient is, the higher the system configuration requirements and the better the comprehensive performance of the risk assessment is. Risk assessment stage: analyse the risk calculation results and issue a reasonable assessment risk report.
The motion analysis evaluation flow chart is shown in Figure 7 . The evaluation object is analysed step by step. The calculation deviation module is selected in the calculation process to verify whether the calculation data deviates. Risk data is identified by large saturation calculations of risk factors. Risk calculation based on risk identification data, introduction of big data evaluation method, and implementation of sports risk assessment based on big data analysis. 
IV. SIMULATION AND DISCUSSION
According to the actual functional requirements of the motion information analysis platform, three comparative simulations are conducted to validated the effectiveness and superiority of proposed method. (1) Feature extraction of wearable device information based on EEMD-HHT and coherence analysis;
(2) Evaluation efficiency simulation under big data Platform; and (3) Evaluation accuracy simulation.
A. FEATURE EXTRACTION OF WEARABLE DEVICE INFORMATION BASED ON EEMD-HHT AND COHERENCE ANALYSIS
firstly, EEMD-HHT transform was performed on the preprocessed EMG signal. In EEMD decomposition, in order to achieve the best separation effect and minimize the error, according to equation (10) , when n = 70 and the standard deviation of white noise is 0.39 times of the original signal, the separation effect is the best. Figure 8 is the time domain diagram after EEMD decomposition, and then the Hilbert spectrum diagram after Hilbert transformation. It can be seen that the wearable device signal can get the instantaneous frequency of information signal at different times after HHT transformation. The subsequent indicators can be calculated through these instantaneous frequencies, and then the risk can be estimated. After the pretreatment of wearable device signal, the characteristic indexes of 10 subjects were obtained after EEMD-HHT.
(1) at the beginning of the experiment, BRMS and BDASDV showed an upward trend, and the change was not obvious, while BMIF well reflected the gradual process of fatigue; it showed that the characteristic index BMIF described the vibration frequency and amplitude change characteristics of a single muscle in the process of exercise, which can be used to reflect the degree of muscle fatigue. (2) the BMIF of the surface EMG signal of the subject showed a downward trend before 40% of the whole test cycle, and the lowest point appeared at 40%; within 40% -55% of the test cycle, the BMIF showed a rising and then falling trend, and reached the lowest point again at 55%; this trend of change was consistent with the conclusion of the previous research on the trend of the change of the EMG signal in the fatigue cycle, and the BMIF showed the lowest point at the first time The second lowest point is defined as the transition stage of fatigue, which is significant in fatigue analysis. (3) using the same method to analyze other subjects, the trend of BMIF of information sequence in the test cycle is basically the same, and the trend of BMIF first decreased, then increased and then decreased;
In order to describe muscle fatigue from the point of view of inter-muscular coupling, this paper analyzes the coherence of two channels of EMG signals. The results are shown in Figure 9 . The dotted line represents the coherence threshold, and the part exceeding the threshold is defined as significant coherence. It can be seen from the analysis of Figure 9 that the coherence between the two channels is significantly enhanced at the later stage of the test cycle. Through the analysis of the coherence between EMG signals, we can reflect the coupling characteristics between muscles, and reflect the fatigue state from another aspect. Relevant studies have been carried out and preliminary conclusions have been obtained, such as the increase of muscle coordination with the increase of muscle fatigue during isometric contraction, and there is a positive correlation between fatigue degree consistencies. It shows that the analysis of muscle coherence can be used to estimate muscle fatigue.
In order to more intuitively express the change rule of coherence with time, for A 1 , A 2 , A 3 , · · ·, A 9 calculate the average value of inter muscle coherence within the frequency range, and get the regularity chart of inter muscle coherence with time, as shown in Figure 10 .
The results are shown in Figure 10 . As can be seen from Figure 10 , when the risk probability is high and low, it is the brightest and darkest. Because the coherence of signal sequence is different when the risk probability is high or low, the coherence can be used for analysis.
B. EVALUATION EFFICIENCY EXPERIMENT UNDER BIG DATA PLATFORM
In order to verify the effectiveness of the motion risk assessment method based on big data analysis, three experiments were conducted to evaluate efficiency, assessment accuracy, and assessment ability. Complete the experimental preparation, conduct experimental analysis on the evaluation efficiency and evaluation accuracy of the big data risk assessment method and the traditional risk assessment method, and analyze the data. The specific experiment is as follows.
Assessment efficiency experiment is an efficiency test for the exercise risk assessment method. The test process is the number of operations performed by the statistical risk assessment within 1 s, expressed in EEE. Among them, EEE (750∼1 000) represents high-efficiency operation, the system runs fast and achieves efficient processing; EEE (500∼700) stands for medium-efficiency operation, and the system runs slowly, which is not suitable for increasing the calculation amount; EEE (0∼500) represents inefficient operation, the system runs slowly and is inefficient.
Through the traditional evaluation method and the big data evaluation method, 5 million data volume tests were conducted, and the motion risk EEE curve is shown in Figure 11 . Based on the sports risk EEE curve, the traditional evaluation method began to decline rapidly when the amount of data reached 1 million. When the data volume reached 2.2 million, it reached the first valley EEE (580), and then increased slightly. When the data volume reached 3 million to 3.5 million, the EEE (600) platform appeared. The system is in medium sensitivity. When the data volume exceeds 3.5 million, the EEE curve shows a steep drop, reaching EEE (375), and the system is running inefficiently. The big data evaluation method guarantees a stable EEE curve, from 0.5 million to 5 million test data, to ensure greater than EEE (750) high-speed operation.The results of coherence analysis in the test cycle is shown in Figure 12 .
C. EVALUATION ACCURACY EXPERIMENT UNDER BIG DATA PLATFORM
Evaluate the Accuracy Experiment is an accuracy test of the exercise risk assessment method. The test process is to observe the ratio of the actual risk to the risk of the assessment result, expressed in EAE. Among them, EAE (85%∼100%) stands for high accuracy operation, system evaluation results are reliable; EAE (50%∼85%) stands for medium accuracy operation, system evaluation has occasional list; EAE (0∼50%) stands for low accuracy operation, system evaluation is not credible. The exercise risk EAE chart is shown in Figure 13 by performing 8 million data volume tests on traditional evaluation methods and big data evaluation methods.
According to the sports risk EAE chart, the traditional evaluation method has an EAE (45%∼60%) when the data volume is between 1 million and 7 million. When the amount of data is 4 million, the first valley EAE (45%) appears, the overall accuracy is running, and the system evaluation is accidental. When the amount of data exceeds 7 million, EAE (30%) is reached and its system evaluation is not credible. The EAE curve of the big data evaluation method is stable and runs between EAE (80%∼90%), and the system evaluation results are reliable.
V. CONCLUSION
Nowadays, with the maturity and development of Internet, cloud computing and Internet of things technology, and the wide popularization of medical / health information technology, medical / health related data is growing at an amazing speed. At the same time, the popularization and application of genomic technology and the rapid development of wearable mobile medical and mobile health technology, promote the field of health care to enter the era of big data. Traditional sports risk assessment methods can assess the risks in sports, but there are problems such as time-consuming and poor accuracy in the assessment process, which can not be used in large-scale sports assessment. A method of motion risk assessment based on big data analysis is proposed. Based on the analysis of risk factors, this paper constructs a risk assessment model of large-scale sports, and introduces multilevel superposition operation and multi-factor mediation variance method, processes the sports risk data, and realizes the sports risk assessment using BP neural network based on the big data analysis method. The experimental results show that the proposed method based on big data analysis, compared with the traditional risk assessment method, can carry out high-efficiency and accurate motion risk assessment, and can be applied to large-scale risk assessment. This system has theoretical and practical significance for guiding the theory and practice of big data driven health / disease management, promoting the transformation and upgrading of sports health management and the development of health care big data industrialization.
